8
Health literacy encompasses a variety of skills beyond reading and writing (also called print literacy).
1,9
It includes speaking and listening (also called oral literacy), cultural and conceptual knowledge, and the ability to apply numbers as needed to manage one's health (also known as quantitative literacy or numeracy).
9,10 Recent studies have found the latter to be an important independent predictor of health behaviors and outcomes.
10
And although health literacy and numeracy are often related, 11 we find many patients with adequate health literacy who lack basic numerical abilities. 12 The impact of patient health literacy and numeracy on selfcare activities and health outcomes may vary according to the requisite skills needed to manage one's health in a given context.
13-18
Low health literacy and numeracy are prevalent, affecting approximately one in three adult Americans.
11 They are associated with poor health outcomes across chronic disease contexts.
19 In diabetes, patients with low health literacy have greater difficulty understanding their disease, 20,21 participate less in self-care activities, and have poorer glycemic control.
22,23 Diabetic patients with low numeracy also have less knowledge about their disease and participate less in selfcare activities. 24 In addition, low numeracy is associated with lower self-efficacy or confidence in managing diabetes 24 and having a higher BMI 18 and is modestly associated with poor glycemic control.
24
Health care organizations and providers have a responsibility to create systems and environments of care that accommodate patients with low health literacy and numeracy and thus combat the negative health consequences of these two barriers to understanding and applying health information. 
Using Plain Language
Addressing print literacy limitations One of the most common strategies is to simplify health information and use plain language, 29 which includes reducing the reading level of text and improving the tone and organization of materials presenting health information. 30 Put simply, using plain language means replacing medical jargon or technical terms with words people use every day in conversations with each another. Well-designed print materials present health information in a user-friendly way by organizing ideas into units. Information should also be presented in the order it is needed so readers are able to understand subsequent information.
Addressing oral literacy limitations
Using plain language when speaking means communicating in every-day or "living room" language, limiting the length of a message, and organizing information so patients get the message quickly and clearly and in a way that makes sense to them.
31 Once again, health care providers should avoid using medical jargon and technical terms. If it is necessary to use a medical term, make every effort to explain the term rather than assuming patients understand it. Research has shown that, even when patients have had a medical condition for a number 35 In fact, many patients work hard to hide the fact they have trouble understanding something they are told or are given to read because they are embarrassed. 36 
Instead
, ask an open-ended question, such as, "What questions do you have?" If a key point seems to be unclear, rephrase the information rather than just repeating it as previously presented.
Teach-Back Method
Physicians and other health care providers should confirm patients' understanding of new information, but they do so infrequently.
37, 38 The teach-back technique can facilitate patients' understanding and retention of health information during these interactions, 39,40 even for patients with low health literacy. 40 One study found that 83.5% of patients retained information when asked to restate it compared to 60.8% of those not engaged in teach-back.
41 Teach-back allows providers to evaluate what patients heard, enables patients to rephrase the information into their own language, and allows providers to clarify understanding as needed to ensure the intended message was properly received. In diabetes, the use of teach-back has been associated with better glycemic control.
42
The teach-back method involves asking patients to explain or demonstrate what they have been told. Do not simply ask patients, "Do you understand?" because they often answer "yes" to such questions even when they do not understand. Instead, ask patients to explain how they understood your instructions and how they will execute your recommendations. The examples listed in Table 1 show how to initiate the teach-back method and how to ask open-ended questions to verify understanding when communicating with patients.
Addressing Numeracy Limitations
15 and performance of self-care tasks such as interpreting nutritional content on a food label.
12
In diabetes, low numeracy is associated with less knowledge of diabetes, less self-efficacy to manage diabetes, and less participation in diabetes self-care activities and is modestly associated with worse glycemic control.
24
Low numeracy skills are common in patients with diabetes, particularly among members of racial/ ethnic minority groups.
14,24 Although some studies have suggested that health literacy may explain racial disparities in health outcomes, 43 more recent studies suggest that low numeracy and not low health literacy explains racial disparities in glycemic control in diabetes and health outcomes in other chronic disease contexts.
13,14 Thus, strategies and tools have been made available to accommodate patients with low numeracy.
Diabetes Education Materials

The Diabetes Literacy and Numeracy Education Toolkit
The Diabetes Literacy and Numeracy Education Toolkit (DLNET) is a comprehensive interactive guide to be used cooperatively by patients and providers to enhance diabetes education and encourage optimal selfcare activities. 44 It was developed by experts in diabetes clinical care, adult education, psychology, and health literacy and includes 24 modules that can be used in educating and caring for patients with diabetes and particularly those with poor literacy or numeracy skills. Each module is independent from the others, and providers can therefore use different sections of the toolkit customized to specific patients' needs.
Examples of module content includes blood glucose monitoring; oral medication and insulin administration instructions; and nutrition materials, including instructions for how to read a food label, carbohydrate counting, and applying the plate method to a day-to-day diet for patients with diabetes. The format of the toolkit follows the principles of clear communication; materials are written at a sixth-grade reading level and use bulleting for key points, color coding, pictures, and step-bystep instructions.
The efficacy of the DLNET was demonstrated in two concurrent randomized, controlled trials at two university-based medical centers. 45 As part of an enhanced diabetes care program, use of the DLNET was compared to use of standard educational materials. In the two studies, a total of 198 patients participated, with 99 patients randomized to using the DLNET. At the conclusion of the 3-month administration of the intervention, the patients using the DLNET reduced their A1C levels more than those in the control group (median difference -0.70; 95% CI -1.10 to -0.20; P = 0.005). However, after an additional 3-month passive observation period, the group difference in glycemic control was not sustained. This may suggest that, for complex patients with diabetes, ongoing educational support using literacy-and numeracy-sensitive materials may be needed.
The DLNET is available online and can be downloaded at no charge from http://www.mc.vanderbilt.edu/ diabetes/drtc/preventionandcontrol/ tools.php.
The American College of Physicians Foundation Living With Diabetes Guide
The American College of Physicians Foundation (ACPF) Living With Diabetes Guide was developed to improve diabetes education and self-care activities.
46, 47 The ACPF guide covers five topics: diet, physical activity, blood glucose monitoring, medication adherence, and insulin use. It was designed to be easily understandable across health literacy levels and to be culturally appropriate in a variety of contexts for both English-and Spanish-speaking patients with diabetes.
The guide is grounded in social cognitive theory principles, including modeling, problem solving, and goal-setting skills. It was developed from patient and provider input and an iterative process of design and user feedback.
48 With this design, the guide helps to align the needs and desires of patients and providers.
Initial effectiveness studies support the utility of the ACPF Living With Diabetes Guide in clinical care settings. In a study of 250 Englishand Spanish-speaking patients with diabetes who received the guide supplemented with brief counseling, > 90% achieved at least one behavioral goal, and nearly 75% achieved two behavioral goals. Many exhibited successful problem-solving behaviors to achieve these goals, and there was no significant difference in goal achievement by health literacy level or language.
46 A separate analysis showed improvements in patient activation, self-efficacy, diabetes • "Please tell me in your own words what we have discussed today."
• "When you get home, your spouse may ask you what the doctor said. What will you tell him/her?"
• "I want to make sure I explained everything correctly. Please tell me how you will take this new medication.
Asking open-ended questions
• "Some people have problems remembering to take their medicine. If this happens, what will you do?"
• "Some people may feel nauseated when taking this medicine. Tell me what you would do if this happens to you."
• Present a real-world problem or scenario that could occur and ask patients to solve the problem by applying what they have learned (e.g., "What would you do if you woke up in the morning and realized you forgot to take your insulin at bedtime the night before?").
• Request that patients demonstrate the recommended self-care activity and explain how they could trouble-shoot problems they may encounter when performing it.
P R A C T I C A L P O I N T E R S
distress, and diabetes knowledge and self-care regardless of health literacy level. 47 Thus, use of this guide can help patients of all health literacy levels to set, achieve, and sustain behavioral goals and improve clinically important outcomes.
46,47 The ACPF guide is available for purchase at http://acpfoundation.org/hl/ diabguide.htm.
Outsourcing Support for Low-Literacy Patients
Time is often in short supply during medical visits. Limited time and patients' discomfort with communicating may hinder providers' efforts to determine what patients do not understand and to address such knowledge gaps adequately. As an alternative or in addition to the above strategies, providers can help patients find other resources, such as local support groups, diabetes education classes, nutrition classes, health Web sites, diabetes blogs or listservs, and health education materials such as those described above that will re-train or reinforce the information provided and further empower patients to take control of their diabetes.
Sometimes such forms of assistance may be very close to home, as when patients bring a family member or friend to their medical appointment to provide an extra set of ears and to either reinforce the information imparted by the health care provider or to seek clarification when needed. Interpreters can be provided to assist with communication between English-speaking providers and patients who do not speak English. Certified patient navigators and patient advocates can serve a similar role for patients of all languages.
Conclusions
Approximately one in three adult Americans have low health literacy, low numeracy, or both. Among patients with diabetes, this is associated with less disease-specific knowledge, worse performance of required self-care activities, and impaired glycemic control. In broader populations, low health literacy is independently associated with a higher incidence of hospital admission, as well as mortality.
Individual health care providers and organizations should be aware that many of the patients they serve have low health literacy or numeracy and should strive to communicate in a way that improves patients' understanding and application of health information. Specific strategies that have been recommended include the use of plain language in both print and oral communication, appropriate elicitation of questions from patients, and the use of the teach-back technique to confirm patients' understanding of vital information and instructions for self-management.
Patient education programs, designed to be accessible for patients with low health literacy, are available, and early evidence supports their use. Family and community resources may also be helpful as clinicians strive to improve patient care.
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